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a. | he material for the study, consi sted of Sitka 
ye Loss, from two trees out in the virgin forest in 
aueein, County, Oregon (laboratory shipment ios 987). 
“One of the trees (tree 9%) had been attacked, in the. butt 
“foubtarottoa) | by Zolyporus Selweinit 
sy Bere 3) had been infeoted in the trunk, about 75. feet 
from the ground, by the red heart, or ving scale fungus, 
“Zranotes pint. Vetails of the size of the trees ant 


int a Mens rates was 


the parte used tn | ‘the investigation are shown in Figs, 


mca ire 


‘eae of ‘the ‘inpevtanse of snedtien. in he” 


tree as a factor in comparing sound and infected material, 
> 


hy vy 


eS 


abgrete obaey xix as tue Be 


Oh ireah 


> aa 


eOQit ak gxede 865 | 


Me 
n 


wid at nestteog to aenetsegnt a? Be 1 


Serial Path.-1 


as brought out in the later Atseuast en, the methods of 


esonverting the ‘legs into test specinens and of marking 
these specimens are deseribed in Gonsiderable detail. 

The material from tree 9 const sted of one log 
approximately 15-1/2 feet Longe there were two logs 
from tree 3, one/19 feet long, and one 5 feet Long. To 
orient the logs in the cutting uD process a "guide line" 
3 was marked the full length Of eadh los, 86° drawn as to 
be continuous if, the parts were placed togethoy in their 
eviginal positions 7 | LS y 

the log frou tres 9 ms out inte two bolts 


_ @pproximtely 6 feet 9 inches long. - “fhe Lower bolt 


ie was marked 94 and the upper bolt 93, Bolt 9B was later 
found uninfected and was used as a sourée of control — 
specinens, aig no ted hereinatiers —— upper ves ame = 
of bolt 3 “aime, 
"te 19=f00b log of tree 3 was out into S on ta, 

each approximtely 6 feet 3 inches ‘ong, ‘marked bolts 
BA, 3B, and 30, beginning at the lowest. ‘The short 
B-foot log from tree 3 was Jabelied bolt 3D. ‘the upper 
18 inches of bolt D was not used. | 

The upper end of gach bolt Was then marked 
as follows: The point wheve the guide line met the cir- 
cunference of the ress section (see the arrow in Fig. 1,4) 
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was labelled 1, From this point a straight line was 
drawn through the pith to a point on the opposite cir- 
@unference. The lattex ye: was labelled 4. ‘Iwo. 
other Qiameter lines, 1abelled 2-5 and 3-6, were drawn 
at 60° to the 1-4 Line; . « : ‘me. ‘general plan of the layout 
of these three principal diameter lines is shown in the © 
photographs of the upper ont of bolts A, B, and ¢ of 
tree 3, in Plate :TIi. 

Notes were saken of the dimensions of ee ero ss 
sections along the three’ 02 oh eipal diameters, of the 
presence of scars, callus tissue, ete,, and of the ex- 
tent of iafestion as determined by visual inspection. 
Counts were made of the annual wings to establish the 


approximte age of the wounds under the sear tissue. 

The bolts were ‘then. quarter-sawed into boards 
1-1/8 inches thick ant. sab erea. after the manner indicat- 
ed in Pig, 1, As 8 oe 


Boards numbered te z 4 8, 12, 16, 20, 24, 
28, 2, 36, 40, 41, 42, 44, ‘and ws were chosen for test 
from tree 9; and boards Ry hey 6; 8, 10, 12, 14, 16, 13, 
22, 26, 30, 34, 38, 42, 44, 46, and 48 were chosen from 
ily 


tree 3. The positions of these ‘boards are shown in 


Fige 1, Ae 
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By Uy and &, “goheme wae followd in laying 
“out the cutting plan for the test epecimens in trees 3 
“Rnd 9, bub the” specinens Were taxer trom aifforent 
| “wegions in tne’ two sets of boards on aecount of the’ way 
_ the two fungi attacked the trees, 
he “Th tree F Trametes pint had spread from a wound 
“weeoived about 66 years before the tree ws felled, and 
“the Infected wood wae located in’ the outer portion of — 
“the bole’ (see Mate ©). In this tree the 66th annwal ring 
“ reece Gambitin wae used as a base ving, or guide wing. 
ch 88 the Met sbep in'the laying out of specimens 
aie 8 both ia tia dondinted in’ placing’ all boaris bedring 
“the mime numbeP end to en ana mitehing them ring for 
“pine, For example, the four boards ‘bearing the number 2 
from bolts SA, 3-3, Ken and 8-D, Wher arranged and 
“qetchet in this minner, represented @ ‘single board No.2 
“BO Fest lone cut from the original k2 feet of log. The 
a te - ete, eompuammg et dn each case, and in’ eadh bolt 
“@ straight line’ was Qrawm on the board to coincides as 
“‘Hearly as possible with this bane ring. from this 
Straight line the individual speciméns were aid oub 
toward the tenter of the tree. The layout for repre~ 
“genta tive’ doaras from both trees is show Whately 
tn Pig 1° 8 and 6, ‘In tree 3 six specimens were out 
| froni"eaeh of three Positions in each board of Bolts” 
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A, B, and C, and from one position. in each board of 

volt DB. .There were, therefore, 10 sets of specimes, - 
bearing the sub-bolt designations Awl, A-2, 4-3, Bel, 

B-é, eS: (G-1, Cr8, 0-8, and Del from each board in this 
tree. Mice 82 Une oKGge~ 
The part of tree 9 used for test and examina- 
eto” ‘represented the ‘eentral portion of the bole, begin- 
ning at a point nine feet from the ground. (see Flee 18, A). 
me a Sasgus, Polypo mas Sotmeini tuii, had apparently en- | 
tere gh 8 fire ‘sear at ‘the ‘base of the bree. Ae | 
| the: Nmay end of bot A ‘the soar vas approximately ‘16a nips 
years ‘from ‘the po “The ‘spesimens were therefore 2 , 
taken from the parts of ‘the doants inside the sand i 
annua) L rhe, counting ‘fron the cambium, Jugs 
nag cap ' maton number of 10 ‘specimens were ‘taken 
from ‘ech ‘of Your ‘positions in the boards of ‘bolt ye 
and from each of three positions in these < of bolt a. 
me exet number depended on the width of the boards, 
The “Seven sets were désignated A-1, A-R, A~S, A~4, Bel, 
Be, and B-S, ‘The specimens from both trees measured 
approximately i~1/8 by 1-1/8 by 18 inches in rough fom. 
The hori zontal Lines bearing ‘the desiguations 

Ael, 42, ete., shown on the ‘trunks marked, MAP in 

Figs. 18, 19, and 32, “represent eross-sectional planes 
passing through the central portion of all the specimens 
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“tn the” 4-1, AnR, ete. positions. Mach cross-section 
diagram (Figs. ‘266 17 and 20 to°%1., inclusive) repre= 
“gents the properties of a sub-bolt ‘extending approxi- fi 
‘Wately 10 inenes in tree 9, and 12 tnehes tn tree's on 
aoayel Las of ‘the Grods-seottonal: Tsaamed shown. ‘ 


voximately 30 percent. Immediately after being sawed 


from the boards the specimens were stacked in open piles 
re - conditioning room, whieh wis mintained at a relative 
Caagaip iy of 60 por cent, witil the noisture ‘gontent same 
lad ‘nearly to equilipriws as practioubie. ‘They were then 
‘Feout to & waiform size or B/4 oy 3/4 vy iv inenes, The 
“poisture Content of the specimens at time of test was 
@ to mange between 1#-1/2 ani 14 per cent, based on 
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The toughness test pieces were 3/4 by 3/4-ineh 


in cross section and 17 inches long. The span was 15-1/2 


inches and the load was applied at the thiri-points, A 
special third-point loading apparatus was used for apply- 


dmg the load. Plate II shows the toughness test mohine 
with this thiri-point loading apparatus in place, 


All odd-numbered specimens were tested with 
the load applied on the tangential or flat~sawmn face and 


the even-numbered specimens with the load applied on the 
vadial or edge-grain face, 


The compression prune, to ein sp ptinens 
were 3/4 by 3/4+ineh th oross beetion and 31/2 inches 
long. They were tested in the usual mamer™ and for 
maximum load only. 


j The specific gravity of each specimen was de- 
termined from its dimensions, weight, and moisture con= 
tent when tested”, 


A S60 Forest Service Cirowar 33, a to 


Mugineers of Timber Tests", page 
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Pamied ws — 
: hcabecatenl ih the bolts, boards)” ana patina: 
| tion, cul ture tests, and microscopical exam- 


= ts aittiows to deseribe the changes which 
ke plage in the appearance of Sitka spruge infected . 
wit, pither of these two fungi so that one vinfami Liar with 
would be Mi: to recognize the. early stages 
pte tes Me rodyoed BY. 
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in more or less isolated spots, producing 
little pockets: dined with white cellulose fibers (see 

%, My Tr). “The wooll between’ the’ powke wi’ Often ‘rémitns 
quite fim, ‘the outer eize of the infected part fre-  ” 
son wtaged envi; neta trata rate A th seein patapom sly onus 


ally deyond ‘the Light yellowish to 
‘yeddtsh boom diseolombton which characterizes the 2 mo re 
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visible incipient decay" (See 3, p. 35)°. later, the in- 
fected wood.tums uniformly brown, and util it becomes 
soft and weakened.to sueh an extent that there is no 
strength left, the only visible evidence of infection is 


‘peing Tae apparent Limits of infection with Trametes 
angeag venient. traced on the upper ends of bolts A, 
B, and.c, ag shown in Plate I, Qn the other hand, it was 
impossible.te estimate by Visual inspection the Limits of 
infestion with Polyporus Sohweinitgii in tree 9. Also, — 
after the boards had been planed 1b was comparatively easy 
infeation (tree 3), bub oub of the question to do so in © 
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“Gulbure tests were made on the blooks mariced 4 
in ig. ‘ B and «, and on sertain test specinens after rm 
the mechan 
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{ea tests haa ‘been completed. Te blocks were 
eplit and. sma divers of wood were ‘then ous from the 
nowly ‘exposed surfaces and placed, in test ‘tubes containing 


extract ‘agate the results were recorded as posi tive 
or  hegabive, depending on ‘whether the ) Panera aia or aia ‘ 


oe 


not grow from the slivers. ‘ “ 


"Decays and Diseolomtions in Airplane 
Dept. of Agric, Buls’ 1128, Feb. 20, 1923. 
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 * Seotions were cut from 411 specimens located 
at or near the estimated limits of infection in each. 
tree, ‘These sections wore stained, mounted, and then 
examined microscopically for evidence of infection. 


In Tables 1 and 2, and in the diagrams repxre- 
senting the cross sections, infection is indieated by 
& black dot. All the evidences of the presence of the 
fungi, visval, ewltural, ana mi eroseopical, were used in 
detersining the limite of infection as sndigated. in 
Figs. 2 to, ant #0, to 25, indlusive. For twee 3 the 
Limi te ¢ intection so Aefined ao nob exactly agree with 
ler 5 Linkte datomiagt by visu te 


25, vut Medal” res, hiaitain ehanees of error at the exbrene 
limits whith should be mentioned, Briefly stated, they 
are these: It is always poscible to mise finding the 
evidence of infection by both the culture test and the 
micron¢opical examination; for the particular sliver 
chosen for culture may mot contain live fungous threads, 
and the thin section mounted for examination my not 
Gontain any threads at all, alive or dead, 
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Table I 


ir Tabular diagrammatic presentation 
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Tabular diagrammatic presentation 
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sore with 8 » The data in 
this table have arranged in diagramatie 
form to show the relative position of each 
specimen within a board. ach infected speci- 
men is indieated by a black dot, to bring out 
@learly the region of infection *within a board. 
The relative ag a ny ay position of each 
board is shown in figure 1 
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Table 2.--Tabular diagrammatic presentation of toughness and compression~-parallel-to-grain test results. 
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ecimens might show the same strength values and yet 
ewe. scimeaiptanbels in quite different degrees by the in- 
fection, or might show quite different strength values 
in. spite of having suffered the sane relative loss from 
ataghiene: It. is evident also thal this obstacle to. 
aparisons among infected apegimens ean be overcome 
, by. sermeeiae. the test value for cach specinen as & . 
percentage of the corresponding average value for the pro~— 
per control groups, Such procedure alse has obvious ad- 
vanbages in comparing infected material with control m+ 
terial and in expressing the variations of individual 
sound specimens from the averaces of the control group | 
to.which they belong. This prineiple of reduction to a 
percentage, basis has been applied in the preparation of. . 
all diagraws except Pigs, land 19.— | 7 . 
oa .-fvevieus teste on sound material under econter 
Leading had demonstrated tat toughness test values of 
Sith, spruce ave largely. affected by. the diwection of 
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amual growth layers, the highest values being obtained 
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@pplied on the tangential face. Analysis of the data 


showed that the tougimess values of specimens tested 
with the load applied on the radial face averaed aprox 
imately 04? those for epecimens with load applied on 


‘tangential face, This approximte ratio held for both 
infeoted and non-infected material and for both fungi 


(see Tables 1 and 2). ‘The ratio of 0.7 is approximately 
the same as that previously found for sound mterial 
under center loading. Sinee all odd-numbered specimens 
were tested with the load applied on the tangential face 
and even numbered specimens with the load applied on the 
radial face, the geouping: for ‘loading corresponds in all 
cases to the Grouping: for compari sons: between sound and 
infected. ‘maberials. ‘Consequently tbe. ‘ditterence. result ing 
from the method of loading does not appear winen the test 
values neve been reduced, 0. & poreentage basta, and need 
not be curthes ‘cousidered in analyzing the, etrect of 
fungous atiaok oa. - hao mechanical properties. 
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CROSS SECTION SHOWING PISTRIBUTION OF SPECIMENS YWITH 
CORRESPONDING TOUGHNESS VALUES ANP CONTOURS — FERCENTAGE BASIS 


(ALVES FOR UNINFECTED CONTROL SPECIMENS TAKEN AS /00 PER CENT) 


TREE SPECIES BOLT FUNGUS SPECIES 
SITKA SPRUCE A= POLYPORUS SCHWEINITZ// 
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CROSS SECTION SHOWING DISTRIBUTION OF SPECIMENS WITH 
CORRESPONDING TOUGHNESS VALUES AND CONTOURS — PERCENTAGE BASIS 


(ALVES FOR UNINFECTED CONTROL SPECIMENS TAKEN AS /00 PER CENT ) 


TREE SPECIES BOLT FUNGUS SPECIES 
S/T7KA SPRUCE A-z POLYPORUS SCHWE/N/TZ// 
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CROSS SECTION SHOWING DISTRIBUTION OF SPECIMENS WITH 
CORRESPONDING TOUGHNESS VALUES AND CONTOURS — PERCENTAGE BASIS 
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CROSS SECTION SHOWING LISTRIBUTION OF SPECIMENS W/TH 
CORRESPONLING TOUGHNESS VALUES ANP CONTOURS — FERCENTAGE BASIS 


(ALVES FOR UNMINFECTEP CONTROL SPECIMENS TAKEN AS /00 PER CENT) 
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CROSS SECTION SHOWING LISTRIBUTION OF SPECIMENS WITH 
CORRESPONPING TOUGHNESS VALUES —FERCENTAGE BASIS 


(VALVES FOR UNINFECTEP CONTROL SPECIMENS TAKEN AS /00 PER CENT) 


TREE SPECIES BOLT FUNGUS SPECIES 
SITKA SPRUCE Fer POLYPORUS SCHWEINIT Z// 
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CROSS SECTION SHOWING FISTRIBUTION OF SPECIMENS WITH 
CORRESPONPING TOUGHNESS VALVES —PERCENTAGE BASIS 


(VALUES FOR UNINFECTED CONTROL SPECIMENS JAKEN AS 100 PER CENT) 


TREE SPECIES BOLT FUNGUS OPECIES 
JS/TKA B-kR POLYPORUS SCHWEINIT Z// 
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CROSS SECTION SHOWING LISTRIBUTION OF SPECIMENS ITH 
CORRESPONPING TOUGHNESS VALUES —PERCENTAGE BAS/S 


(VALUES FOR UNINFECTEP CONTROL SPECIMENS TAKEN AS /00 PER CENT) 


TREE SPECIES BOLT FUNGUS SPECIES 
SITHA SPRUCE B-3 POLYPORUS SCHWE/N/TZ/1 
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Nee 8. In Figs, 2 to 5, representing the sub-bolts in 
whieh infection was found, ¢entours have been drawn in 
such a way that the position of those specimens having 
percentage values within certain limite can be seen 
easily. In sub-bolt A-1 (Figs. 2 and 18), which is at 


‘the point where there wis the most decay in the material 
stuiied, a considerable area of the eross seotion lies 


within the contour including material having values only 
5 per cent of the normal, Cross sections representing 
gub-bolt A-2 and A-3 (Figs. 3 and 4) also show a 5 per 
Gent contour line, bub 16 gene a. , gonad tenes sua Ller 
area, Sub-bolt A-4 (Figs 6) 4s near the limit of infeo- 
thon and no 5 per bike appedre; ‘whe lowest values 
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@an be expected in Sitm spruce in which infeetion with 


Polyporus Sehweinitsii has progressed to the point where 


it ean be detected by microscope or culture. 
fhe reduction in compreseion paraliel te grain 
values shown in figs, 9 to 15 is much less than the 
reduction in toughness, While the contowrs are based on 
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CROSS SECTION SHOWING FISTRIBUTION OF SPECIMENS WITH 
CORRESPONPING COMPRESSION FARALLEL TO GKA/N VALUES ANP. CONTOURS 
PERCENTAGE BASIS 


(VALUES FOR UNINFECTEP CONTROL SPECIMENS TAKEN AS /00 PER CENT) 


TREE SPECIES BOLT FUNGUS SPECIES 
SITKA SPRUCE Any POLYPORUS SCHWEINITZ// 
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CROSS SECTION SHOWING PISTRIBUTION OF SPECIMENS WITH 
CORRESPONPING COMPRESSION FARALLEL 70 GRAIN VALUES ANP CONTOURS 
PERCENTAGE BASIS 


(ALVES FOR UNINFECTEP CONTROL SPECIMENS TAKEN AS 100 PER CENT) 
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CROSS SECTION SHOWING VPISTRIBUTION OF SPECIMENS WITH 
CORRESPONPING COMPRESSION FAKRALLEL 70 GRA/IV VALVES ANP CONTOURS 
PERCENTAGE BASIS 


(ALVES FOR UNINFECTEP CONTROL SPECIMENS TAKEN AS 100 PER CENT) 


TREE SPECIES BOLT FUNGUS SPECIES 
SITKA SPRUCE A-3 POLY PORUS SCHWEINITZ// 
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CROSS SECTION SHOWING PISTRIBUTION OF SPECIMENS WITH 
CORRESPONFING COMPRESSION fFARALLEL 70 GRAIN VALVES ANP CONTOURS 
PERCENTAGE BASIS 


(VALUES FOR UNINFECTEP CONTROL SPECIMENS TAKEN AS 100 PER CENT) 


TREE SPECIES BOLT FUNGUS SPECIES 
S/THA SPRUCE At POLYPORUS SCHWEINITZ// 
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CROSS SECTION SHOWING LPISTRIBUTION OF SPECIMENS WITH 
CORRESPONPING COMPRESSION FARALLFL 70 GRAIN VALUES 
PERCENTAGE BASIS 


(ALVES FOR UNINFECTEP CONTROL SPECIMENS TAKEN AS /00 PER CENT) 
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CROS. S SECTION SHOWING LISTRIBUTION OF SPECIMENS WITH 
CORRESPONPING COMPRESSION FARALLEL 70 GRAIN VALUES 
' PERCENTAGE BASIS 


(VALUES FOR UNINFECTEP CONTROL SPECITENS TAKEN AS /00 PER CENT) 
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CROSS SECTION SHOWING PISTRIBUTION OF SPECIMENS WITH 
» CORRESPONPING COMPREOISION FARALLEL 70 GRAIN VALUES 
PERCENTAGE BASIS 


(ALVES FOR UNINFECTEP CONTROL SPECIMENS TAKEN AS 100 PER CENT) 


TREE SPECIES BOLT FUNGUS SPECIES 
SITHA SPRUCE B-3 POLY PORUS SCHYVE/N/7Z11 
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CROSS SECTION SHOWING FYSTRIBUTION OF SPECIMENS WITH 
CORRESPONPING SPECIFIC GRAVITY VALVES ANP CONTOURS —PERCENTAGE BASIS 


(ALUES FOR UNINFECTED CONTROL SPECIMENS TAKEN AS 100 PER CENT) 


TREE SPECIES BOLT FUNGUS SPECIES 
O/TKA SPRUCE A= POLY PORUS SCHWE/NITZ// 
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CROSS SEC7/ON SHOWING LISTAIBUTION OF SPECIPIENS WITH 
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- Mewer bests and are ‘therefore not ag acoumbely placed 
as the toughness contours, nevertheless a striking differ-— 
enee between these two properties with respect to the a- 
“\mdumt ef decrease duo Perea eres attack is indicated, 
‘though Le-excey tional easéd a reduction to 30 or 40 per 
Merit of the Original compression value ts found, most of 
the Lower values ave tneluded between the 60 and 70 per 
@ent contour Lines, | rt wild ‘alee be noted that the coin- 
‘@idence of the dividing line between the infeeted and non- 
infected specimens with a particular percentace contour 
is notas marked os with the toughness values. 7. 
The material ab the point where detay had pro- 
| gpreaned) tho) tarthest nad @ epee te gravity Of dpproxt= 
mately 90 per cent of its’ original inal value, as shown. by Figs. 
16 ani 17, while specimens from the same region retained 
only 5 pér vont of thetr original toughness strength. It 
is @oubtful whether anyone, 1f confined solely to a stuly 
of the specific eravity data (see Pig. 19); in the light 
of available inform'tion on the normal variations of spe- 
Gifie gravity, wowld suspect the presence of decay in 
this ‘tree; and furthermore, if one kmew that the tree was 
infected, 1% would be ubterly impossible to determine the 
limits of the infected wahdeenire aed of Desideoniaed 
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Wood is attacked by Trametes pint in a much less 
wniform manner than by Polyporus Sehweinitgii. Between 


the white pockets there are regions of very good wood (see 


Plate IV), As @ result there are much larger variations 
in individval test values within a limited recion than is 
true of wood infected with Polyporus Sehweinitzll, and 
the method of contouring the test resulte as used for tree 
9 ould not be applied fer tree 3. Data from this tree 
are shown in Fige. 20 to Sly inelasive, Dy means of ¢roas- 
sechional and polar coordinate re The plotted 
points im-the polar coortinate ‘Aiagrans dee : 
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' Gontage values veprecexting ‘tho Doards: of one 4@ | gubsbolt 


Oxi Gur. 


coproxtmtely M4 tnanes Loney Points. marked. or all 
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mo data oc conerally Located on the winfested site 
Or Senco ae 


of the twee, Points marcas 1 by hae ‘eireles: (connec bea 
by dotted line) represent values for decayed material, 
When uninfected and infected mterial were included in 
the same board, average values were obtained separately 
and plo tied on the game vadius, This, of course, means a 
veduction in the mumber of individual valves included in 
such averages and makes the variation from normal in 
gome places appear large. 3 
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Figures 20 to 25 


~~ y 20 and 21 present toughness 
test data. eh ran represents a single 
gub-bolt approximately 24 inches lone. The 
value for each specimen is expressed in per~ 
centage of corresponding average control value. 
Hach small square represents the position of 

a single specimen. The black dot designates 
infection. 


Similarly figures 22 and 23 present 
data on maximum crushing etrength in sompres- 
sion parallel te grain, and figures 24 and 
25 data on specific «rarity. 
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CROSS SECTIONS SHOWING DISTRIBUTION 
OF SPECIMENS WITH CORRESPONDING 
TOUGHNESS VALUES -PERCENTAGE BASIS- 


(VALUES FOR UMINFECTEP CONTROL SPECIMENS 
TAKEN AS 100 PER CENT ) 
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CROSS SECTIONS SHOWING LISTRIBUTION 
OF SPECIMENS WITH CORRESPONPING 
TOUGHNESS VALUES —FERCENTAGE BASTIS- 


(VALUES FOR UNINFECTEP CONTROL SPECIMENS 
TAKEN AS /00 PER CENT ) 


TREE SPECIES BOLTS FUNGUS SPECIES 
JSITHA SPRUCE B-36-40-26-3P2-1 = TRAMETES PIN 
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CROSS SECTIONS SHOWING FISTRIBUTION 

OF SPECIMENS WITH CORRESPONPING 

COMPRESSION FARALLEL TO GKAIN VALUES 
-PERCENTAGE BASIS — 


(VALUES FOR UNMINFECTEP CONTROL SPECIIENS 
TAKEN AS /00 PER CENT) 
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CROSS SECTIONS SHOWING PISTRIBUTION 
OF SFECIMENS WITH CORKKESPONPING 
COMPIRESSION FAKALLEL 70 GKAIN VALUES 
-FERCENTAGE BASIS — 


(VALUES FOR UMNFECTEP CONTROL SPECIMENS 
TAKEN AS 100 PER CENT) 


TREE SPECIES BOLTS FUNGUS SPECIES 
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CROSS SECTIONS SHOWING PISTAIBUT/ION 
OF SFECIMENS WITH COKRESFONCING 
SPECIFIC GRAVITY VALUES 
“PERCENTAGE LASTS — 


(VALUES FOR UNINFECTEP CONTROL SPECIMENS 
TAKEN AS 100 PER CENT ) 


TREE SPECIES BOLTS FUNGUS SPECIES 
SITKA SPRUCE A-LALA-GBLB2 TRAMETES PIM 


LEGENP SHIPMENT 987g #4, 
© = NFECTED TREE 3 
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CROSS SECTIONS SHOWING PISTHIBUT/ION 
OF SPECIMENS WITH CORRESFONCING 
SPECIFIC GKAV/TY VALUES 
“PERCENTAGE LASS — 


Sls (VALUES FOR UNINFECTEP CONTROL SPECIMENS 
TAKEN AS /00 PER CENT) 
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TREE SPECIES ‘BOLTS FUNGUS. SPECIES 
SITKA SPRUCE B-3C-1C-20-4P-7 TRAMETES PIN 
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POLAR COORVINATE VIAGKAIS 
SHOWING AVERAGE TOUGHNESS VALUES 
— FERCENTAGE BASIS — 


(ALUES FOR UMINFECTEP CONTROL SPECIMENS 
TAKEN AS 100 PER CENT) 


TREE SPECIES BOLTS FUNGUS SPECIES 
S/THA SFRUCE ALAéA-Z BAB TRAMETES FIN] 


Lach plotted point represents the average 
value tor infected or uninfected specimens 
from @ single board within a sub-bkolt length. 
The numbers on the radii correspond to the 
board numbers in figures 20-25 
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tae ail infected He 
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PROJECT 243 -J/; SHIPMENT 987 
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Figure -26 


POLAR COORLINATE LIAGKAMS 
SHOWING AVERAGE TOUGHNESS VALUES 
—FERCENTAGE BASIS — 

(VALUES FOR UMINFECTED CONTROL SPECIMENS 
TAKEN AS 100 PER CENT) 

” TREE SPECIES BOLTS FUNGUS. SPECIES 

STHA SPRUCE B&CICZC3EPT TRAMETES PIN 


Lach plotted point represents the averag. 
value for infected oa, htected specimens 
from @ single hoard within a sub-bolt length, 
The number the radii correspond to the 
board hurmb S 20-25 
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Figure -27 


FOLAR COORVINATE VAGKAMS 
SHOWING AVEKAGE 
COMPRESSION FAKALLEL 10 GRAIN VALUES 
— PERCENTAGE LATS — 


(VALUES FOR UNINFECTEP CONTROL SPECIMENS 
TAMEN AS 100 PER CENT) 


7 \° 7REE SPECIES BOLTS FUNGUS SPECIES 


SITKA SPRUCE ALA~éA-3B1B-2  TRAMETES HIN 


£Lach plotted point represents the average 
value for Infected or uninfected specimens 


FULAR COOKVINATE LIAAGKAMS 
SHOWING AVERAGE 
COMERESSION [AKALLEL T0 GRAIN VALUES 
— FERCENTAGE LASS — 
(ALUES FOR UNINFECTEP CONTROL SPECIMENS 
TAMEN AS 100 PER CENT) 
TREE SPECIES BOLTS FUNGUS SPECIES 
SITKA SPRUCE B3CIC2,CEP7  TRAMETES PIN/ 


Lach plotted point represents the average 
value for Infected or urintected specimens 
from a single hoard within a sub-holt length. 
The numbers on the radii correspond fo The 
board numbers in Figures 20-25 
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FOLAR COORVINATE LIAGKAITS 
SHOWING 


AVERAGE SPECIFIC GRAVITY VALUES 
— PERCENTAGE LASS — 


(WLUES FOR UMNFECTEP CONTROL SPECIMENS 
TAKEN AS 100 PER CENT) 


TREE SPECIES BOLTS FUNGUS SPECIES 
SITHA SPRUCE ALAZA-3ZBL BL TRAMETES FIN 


Lach plotted point represents the average 
value for infected or urinftected specimens 
from @ single board within a sub-bolt length. 
The numbers on the radil correspond to the 
board numbers in Figures 20-25 


Leger”: 
e-----infected . RAS 
° urnintected Rad 


PROJECT 243 -J/; SHIPMENT 987 
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Figure -30 


FOLAR COORVINATE LIAGRAITS 
SHOWIN 


AVERAGE SPECIFIC GRAVITY VALUES 
= GL LASS — 
(ALUES FOR UNINFECTEP CONTROL SPECIMENS 

TAHEN AS /00 PER CENT) 


TREE SPECIES BOLTS FUNGUS SPECIES 
SITKA SPRUCE BBCI C“2,0C3P7 TRAMETES PIN/ 


Lach plotted point represents the average 
& value for infected or uninfected specimens 
from a single hoard within a sub-bolt length, 
The numbers on the radif correspond to the 

a ers in Figures 20-2 
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Figes 26. to ‘81 show ‘the stteot of 2rangbee pint 
on the “‘¢éusiness, compression parallel to grain and Spe- 
with “gtavity values fron ‘the early stages of Autection , 
66 ‘Advandea decay. “Diagrans for sub-bolts body bok, end bi 
a tetudea in Wigu. - 86, 28, and 80 present date ‘based 
| ott ven AT ‘widen ‘Thawed the east amount of decay. | These 

PAS ‘indieate ‘Vent in She ‘gavly staces of in fection 


tHe Loss in toughness is from 10 to 50 per cent, the 
less in compression paralle2 10 to 20 per vent, while the 


aa or’ these Peduetions, however, are doubtless Jarger 


reduction in Specific gravity rarely exeeods 10 per conts. { 


oe . 


think ‘woula ‘be: accounted for by aeoay ‘alone, in view of 


ene” fact that ine’ ‘wlues for uninfected, material within 


MS i 


thé ‘sdite région | wee ‘considerably lower than the conrol 
values. A Apparently ‘the normal ‘ebrength of material on 


the infected | ‘pido ‘of the tree vas souewhat lower than on 
the ‘Wipsatte afte which viclded the control specimens. | 


ge ort’ C (nee Pigs. “et, 29, and sh). “the average tough ss 


ness foP this board was reduoed to 5 per vent, wile the .. 
averace dompression para lla ‘te grain val ue woe redused 


) to wr. cent and tthe specitio gravity vo 67 ver ¢ cont of 
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While hive Was no sonsi stent change in the 
specific gravity of tree % fry= the center out (for the 
parts used), certain regions ; @: @ apparently of superior 
quality. For oxainy le, board 30 of vols U2 (Pig. 31) had 
& specific gvavity of 110 per gent, This somewhat higher 


) quality was reflestea in the toughness and compression 


parallel to grain values as shown by corresponding PO 8S 
sectionte Da 
The Lonigibudinad sections, Pigs $2, through the 


region of greatest infection show gvaphically the relation 


of toughness, compression para} ie to gmain, and specific 


a gravity at different eights. in ‘bres. fhese values are 


averages only for. bre plane wepresented, and not for com 
plete eross sections ha the tree. It will be noted that 
x r ; el to gra in and tougimess values 

Ginens represented in bolt 0-5 (Vig. 92) 
show a decided ‘ion, While the speoific avavi ty 
value indigates Littie redaction in weight. ‘This is, how 
ever, rather misleading, since, as a matter of fact, mo st 
of the specific exavity values ineluded in the average 


of the infected speeimens from beara 6, Pepresenting bolt 


C-B, were low. The average approximates 100 per cent only 
becauce of the high ‘weight ‘of one specimen whieh had 
been thorouhly infiltrated with resing If this one 
specimen is omitted the average specific gravity 
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is about 70 per wens (see Fig. a, o-5, radius 6). High 

gravity values ‘in material infected with Trametes pin | 
are ‘explained, ‘in many cases at least, by the presence ‘of 
exeeptioml amounts of resin’, ‘The high average specific 
gravity for boards 4 and 8, dots Del, and boards 6 and 8, 
bolt One (sce Pigs. 25 and a), for example, are ‘bhus age 
counted fore age 


» iia “he final errect of the avtion of both the fungd 
on the strength properties ‘of Sitka spruce iz the cane. 
he wood loses alt of its strength, its appearance is 
markedly | changed, and ite substance can be orushed or 
rumbled L with the fingers, 3 
“As previously mentioned, the material for in= 
vestigation in this sbuly was selected in the forest. sade 
tree 9 was very badly dubt=rotted, ‘and the een tral por 
tion of the bole below ‘bolt A was so far sone that no | 
material suitable for testing was available. “It was | 
found ‘iso on sawing up the Log that some ‘of the materi al 
the ‘Genter of the 2 butt of dolt 4 fell } apart in ousting. 
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However, none of the material used. in the teste was of the 
extremely friable character produced in the last stages 
of the action of the fungus. In the teste extreme redue- 
“$ions to 1 per cent, 40 per cent, and 80 per cent of the 
“@iginal wives for tougmess, compression parallel to 
“grain, and specific gravity, Yespectively, were found. 
“the: average veduetion in specifie gravity for the most 
“WévePoly attacked material studied was about ‘10 per fonts 
‘dia {¢ was secompanied by approximately 30 per cent re- 
“Guetion ‘in compression wines and about 95 per cont re- 
‘auetion in toughness, m 
Some of the material tested from tree 3 (ine — 

7 } Trametes pini) was ina very advanced condi-~ 
“tion ie est “Im fact, & few of the specinons broke in 
‘the operator's hands before the toughness test could be 
Guide. The tougtmess value of such epecinens was recorded 
&s zero, One such specinen proved to have a compression 
parallel $o @wvain walue of 2 per cent. The average re~ 
duction in specific aravity for the most severely attacked 
Waterial tested was: about 8 per it, as contrasted wi th 
about 10 per cent for Pol iteii, This vas 
Accompanied by & loss in tougmess of about 95 per cent, 
the wame for doth fungi. “Tn contrast to the 30 por Gent 
redustion in compression as founda for Polypoms Sehwoini t- 
gil, “however, | the reduction was 7 70 per gent for 


Trametes pint ” 


~PA~ 


Septet: 


ote te saa “atesa and ati | 
soda Yoel eit ab somone ‘ $a fi 
ee a Bee 5, Bae. tage ee area ST 
~asioe emontes udzod ont te me tom: 
ms yt SSR Ga MEME GS Bo 


7. “ ips ha! ina tase iy < ‘ TIA 3 0: 


= 


z ite thas, 
rd Bi fon vt wees Ay oa ¥ i ak a Y fi seen ar, 


ot fester ‘nelaséxqneo csecertesied «9% hare 
ey a SR ie RRR RE ee 


‘iowa anon syLovidosgadn velvet oritee . - 
tucw sat vet yt lvery wpa ad me lvouben & 
siteat “emg QE : 
~as Guo veg OC moda: 


: aac} 5 oes ‘ner soseee fe a] 
aeEas. wt. Rate aoe 


~}Bawe banner ne wesy 8 at ae (2s 
at wer anton toage ont te ‘@ 


eG.) 
eth $f: Ms er 


$d Biseo suct eames — 


fe Bin Pp pal rong 2 
sat. Se hak ae. Sanwa ce Mate 
“9% eyatovs eat * tao 0g & eo 
sedondsa wreven de oat * 
$8 vivxeven duen es. vot asd: 


it der boseanss00 an taco neg 6 


adage oq 8 & ‘tues 20 oe SOS Be Fees, w nes 
tao ag OB ett et tonto a stuma ed set aan St 


ie Ms Naa mnt A thn sn neater: ne nest alia cc 


ee ats wie gy Earth ov 


Wot énse 20q OF yiusex wev'ie 


REL re. 


odie 


ue 
_ The action of Polyporus Sekweinitali my be 


a fairly laze proportion 


ia Dh 


oertewst “parse tow exof x0 “ee oe 
asi WW See testommate at das 8 ied eters: 
dorian —- gcoge bout Lavol %e, Sogatons st. 
out hae at boow NO Soteneqen, evn a 
“eid 1h ‘pomeip% bb oa 

ah est on odd it ee pce 


ay ae A ba 


viosydel yt meliwnteeh digaenia to 


* id 


tage ah opiate of ixthel wae YO Deco 


© Sisneeng austen 


woo moze TES DE oo * Piel 
bud siotuetam deyaoet aed sna 


a 
a i a io 


aload off me aqvonp Atuote ot 


¢ 


toobdare ee ah nde 9 ants, ed harp | fA Ae 


aciavxd cae ont eta oxoddé 20H ratte, 
Kawase oseo 16 rotop to. 


te ve t's 


ted alg bs 


ray ce 


Boor beysoes ycbed ot Sumog Videotw 


ae edly 


“ton % ‘da00 94 98 heder ot. 


no Lexoqong omual ylnchatt a atiw enemityros 1s 
nh le 


TOUGHNESS TEST FAILURES 


TREE SPECIES FUNGUS SPECIES 
SITKA SPRUCE POLYPORUS SCHWEINITZII 


REPRESENTATIVE SPECIMENS GROUPED ACCORDING TO THEIR TOUGHNESS VALUES 
(VALUES FOR UNINFECTED CONTROL SPECIMENS TAKEN AS 100 PER CENT) 


LOAD APPLIED ON TANGENTIAL SURFACE LOAD APPLIED ON RADIAL SURFACE 


41 T0 80% 


21 T0 40% 


SHIPMENT L-9867 


@ =!NFECTED cnaitsass od 
ALL SPECIMENS % X % X 17 INCHES; SPAN 13% INCHES, THIRD POINT LOADING uae 


Me , 


tt 


TOUGHNESS TEST FAILURES 


TREE SPECIES FUNGUS SPECIES 
SITKA SPRUCE TRAMETES PINI 


REPRESENTATIVE SPECIMENS GROUPED ACCORDING TO THEIR TOUGHNESS VALUES 
(VALUES FOR UNINFECTED CONTROL SPECIMENS TAKEN AS 100 PER CENT) 


LOAD APPLIED ON TANGENTIAL SURFACE LOAD APPLIED ON RADIAL SURFACE 


11 TO 20% 


617010 % 


@ =!NFECTED 
PECIMENS % X % X 17 INCHES; SPAN 134 INCHES, THIRD POINT LOADING 


retaining as much as 75 per cont. Such material oan 
oh Tees i) 


: ind ‘show a gravity Yoos of lese ‘than 10 per 


gata Mase Sewmates pint 2 Polyporus Schweini tai’ 
both cause large reduetions in strength in advanced 
stages, of their development, Figss 2 to 17 amd 20 to 26 
show that sound mterieal elose to an infected area is 

large part of the miterial trom gomewhat decayed trees. - 
is of as high quality as material from perfectly sound 
trees and gan be wed safely even where strength is of 

high importance, provided the limit of decay is established. 
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he» results of this study of the effect of © 

’ binitad fpametes pini on the. specific 
Denvi by and strength properties of Siti sprvee lead to 
the following conclusionsi: 9» 

voow - De She action of both fungi with respect to 
eecific gravity and strength properties ie a progressive 
one, wedustion of the properties beginning with the 
fmgous. attack and eontimuing until the wood 1s compl ete- 
per ehes  Bhe final effeet of the acbion of both » 
@ungi om the properties of Sitka spruce is the same. 
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The, wood loses a2 its sirength, and its substance can 
be, crashed or crumbled with the fingers, (While it 

mi ght appear to be obvious that the final effect of any 
gpl he the loss of all strength, this is not . 
of Hs ov nt m the ease of Lolyporus Sehweinits 

eieeen sateen:tor, te mash dneayod, part 92, tn Sree 
Stulied show o reduction of 95 pervent in toughness... 
sbrongth acgompaniel by approximately 30 per cen’ and 

10 per cent losses in compression parallel to grain and 
Speoific gravity, respectively, a». rae oe 
oe >) «ee Tn the case of | ivametes pini She average 
“Walues Zor the most desayed part of the bree studied . 
show Likewise a@ reduction of 95 per cout in tovghmess 
‘gtvength, but this is accompanied by approximately 70 
‘per cent and 50 por cent losses in compression paraliel 
to the grain and specific gravity, respectively. 

fii? Be From conclusions 4 and 4 1t is evident 
that (1) uader the action of the same gungus the several 
wength proporties suffer different percentage reduc-. 
emsinah (2) the relation between any two strength 
properties with reapect to lose from fimgous action 
varies with the fungus im question. Consequently. a 
study of the effect of one fuyrus on the several pro 

s and the effect of a second fungus on a single 
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reopen foes not form a reliable basis for estimating 


seek aa 4 “hi 7 png gusto lLants, ar Pol 

 iauiadanti a waatieiee in the toughness of Sitia, spruce. 

of Auproxinately 20 per cant ms found, while a reduction : 

of 25 per sent in toughness dus to Irametes pint would 

mot be expected before the formation of the white pockets. 

eerie P ti maa only visual Andiea tions. of the presence 

AROS SE , @ pale yollowi sh longitudinal 

‘he wood in the very early stages. and reddish... 

nde BC otomsione in the later stages, The early — 

orm, ptages of Trametes pint colors the wood, to a. 

by, the presence aot tne, whi. roakets, syniand, ston, pits at: 

‘fungus. me gvad..ion of the variation in appearance 

fron the early to later stages is, however, too indefinite 

‘for both types of funsi to afford a trustworthy basis 


of selection. — 3 
8 While voth Polyporus Sehweinitzii and 
frametes pini cause marked reductions in strength in ad- 
vanced stages, the material within a short distance of 
the infected area is norel in strength. 
| 9, The large redustione in strength and, 
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Le ‘meduotion in specific gravity or lini in 
appearance, illustrates the necessity of some mechanical 


test as @ basis for selection where maximum strength is 


‘essential, Sinee shook resistance is the mechanical pro~ 


porty whigh is affeoted first and te the largest extent 


oy fungous attack, some test Which will give & measure of 


\ ‘this property is the most desirable, 


The toughness test 
A 
i 


weviously mentioned in this report has been found to be 


glnplest test of this sind, and it is recommended as 
8 most important aid in selection, It is important, how- 


ever, that the test be accompanied by a careful visual 
examination of the mterial and supplemented by specific 
gravity determinations in the gases of those specimens 

. whieh fall between the lower and upper acceptance values’ 
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See Bt gry Tests of Adeplane Woods (Sitka Spruce and 
Whi te Ash) by R«F. Luxford. 
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